Models of insulin action on metabolic and growth response genes.
In ongoing studies aimed at elucidating the mechanism of insulin action on the expression of genes that modulate glucose utilization and cell growth, we have focused on the inductive effect of insulin on transcription of glyceraldehyde-3-phosphate dehydrogenase (GAPDH) and the early growth response gene, Egr-1. Insulin acutely stimulates the expression of both genes in 3T3 adipocytes; however, in primary adipocytes, chronic insulin exposure has opposing effects on the expression of these genes. GAPDH mRNA is decreased in the epididymal fat cells of diabetic animals and is increased over control levels when insulin is replaced, while Egr-1 mRNA levels are increased in diabetic animals. These observations, coupled with the finding that insulin-stimulated Egr-1 gene transcription is impaired in a Chinese hamster ovarian (CHO) cell line that displays normal metabolic responses but impaired ability to regulate DNA synthesis, support the conclusion that insulin regulation of Egr-1, a growth response gene, and GAPDH, a metabolic response gene, are mediated by distinct pathways. We present evidence that supports the role of protein phosphorylation in mediating the effect of insulin on activation of Egr-1 and GAPDH gene transcription.